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1991-7902/Copyrightª 2015, AssociatioAbstract Background/purpose: Condensing osteitis (CO) is a common lesion of the jaw bone.
This study surveyed the occurrence of mandible CO and its distribution in the mandible in a
Taiwanese population.
Materials and methods: Panoramic radiographs and clinical information of 1098 patients at the
Dental Department of Tri-Service General Hospital (Taipei, Taiwan) were collected. The pa-
tient data were analyzed to determine the CO disease status, patient age distribution, sex,
CO location in the mandible, and the status of the affected tooth.
Results: Seventy-five CO lesions were identified in 63 patients. The prevalence of CO in the
mandible was 5.7%. Eight (10.7%) CO cases were associated with teeth that had crowns and/
or bridges, 16 (21.3%) CO cases were associated with teeth that had caries or restorations;
22 (29.3%) CO cases were associated with teeth that had received root canal therapy, nine
(12%) CO cases were associated with teeth with periodontal diseases, and 20 (26.7%) CO cases
were located in the tooth extraction area. The percentage of females and males was 65.3% and
34.7%, respectively. Ten (13.3%) CO cases and 65 (86.7%) CO cases were identified in the pre-
molar and molar area, respectively. The most common site of CO was in the first molar region.eh, Department of Dentistry, Tri-Service General Hospital, National Defense Medical Center, Taipei,
Chen, Radiology Division, SongShan Armed Forces General Hospital, Taipei, Taiwan.
ail.com (C.-Y. Chen), ndmcyss@ndmctsgh.edu.tw (Y.-S. Shieh).
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292 H.-W. Yeh et alConclusion: In our study population, the CO lesion occurs more commonly in female patients
who were in their 60s. The mandibular 1st molar and teeth that had received root canal ther-
apy had the highest association with CO. The CO distribution, as determined from this study,
can provide valuable information for future clinical references.
Copyright ª 2015, Association for Dental Sciences of the Republic of China. Published by Else-
vier Taiwan LLC. All rights reserved.Introduction
Focal osteoscleroses are common lesions of the jaw bones
and are frequently encountered during dental radiographic
examination. Many of these scleroses represent a variety of
inflammatory, hyperplastic, or neoplastic processes. The
so-called condensing osteitis (CO) is a localized area of
dense bone that may represent a reactive hyperplasia of
osteoblasts, which can occur as a result of pulpal insults
such as a deep carious lesion or restoration. This condition
has been determined as a pathosis-forming response to a
chronic and low-grade inflammatory stimulus.1,2 Thus, CO
can be defined as asymptomatic, uniformly radiopaque foci
of dense bone; its manifestation is often the sequela of
dental infection.
The most common radiopaque lesion in the jaws is CO,
which occurs in 4e7% of the general population.3 The
typical feature of CO consists of a uniform dense radi-
opaque mass that is adjacent to the apex of the tooth and
has well-defined margins and a vague transition to the
surrounding bone that occurs in combination with the api-
cal loss of lamina dura and widening of the periodontal
ligament space. Unlike CO, idiopathic sclerosis is often
unrelated to pathologic lesions of the dental pulp and it is
neither an inflammatory nor neoplastic process. Condensing
osteitis is commonly identified in the mandible and is most
frequently associated with the mandibular first molar and
female patients.4,5 Other common sites of CO can also
occur in edentulous areas, with teeth that received root
canal, and in carious, inflamed, or necrotic pulps.4e8
Condensing osteitis deposits usually include histologi-
cally normal bone marrow replaced by fibrous connective
tissue, and are occasionally accompanied by inflammatory
cell infiltration, de novo bone formation, and the presence
of bone sequestrum. Because of the inclusion of dense
trabeculae within a reduced and limited area of bone
marrow, CO often resemble compact bone. The CO bone
tissue can contain osteoblasts, whereas the bone marrow
contains lymphocytic infiltration. Condensing osteitis is
characterized by dominant osteoblast activity that results
in bone apposition. In this situation, mild periapical
infection-stimulated bone apposition is frequently
observed in patients with a very high level of tissue
resistance.
There are very few available literature reports that have
studied CO lesions, and the frequency and distribution of
CO in Taiwan have not yet been reported. Therefore, the
aim of this study is to investigate the frequency of CO le-
sions in Taiwan, with respect to a patient’s age, sex, and
mandibular CO localization.Materials and methods
Patients and radiography
The researchers retrospectively studied the panoramic
radiographs of 1098 patients for the presence of peri-
apical radiopaque lesions. The patients age ranged from
18 years to 88 years. These panoramic radiographs were
obtained between 2005 and 2010 at the Dental Depart-
ment of Tri-Service General Hospital in Taipei, Taiwan for
the purpose of dental treatment. All films used in this
study were deemed technically acceptable for interpre-
tation by the radiologists. For each panoramic film, the
patient’s age and sex was recorded, based on the pa-
tient’s file.Diagnostic criteria
The panoramic radiographs were screened, and the tooth
condition and periapical condition were recorded.
Condensing osteitis and idiopathic osteosclerosis (IOS) are
the most common cause of periapical radiopaque.
Lesions were considered as CO if it was likely that they
were associated with chronic inflammation. These lesions
generally surrounded the apex of teeth with deep caries
or large restorations, a crown or bridge, periodontal dis-
ease, root canal therapy, or an extracted area
(Fig. 1AeE).
If it was impossible to classify radiopaque (RO) lesions or
associate them with a specific source such as a pulpal insult
(i.e., sound teeth, nonrestored teeth, teeth with small
restorations), the lesions were categorized as idiopathic
osteosclerosis (IOS) (Fig. 1F) and were excluded from this
study. Diffuse and multiple radiopaque lesions were iden-
tified by the presence of multiple enostoses, diffuse
cemental masses, diffuse sclerosing osteomyelitis, and
florid osseous dysplasia. These RO lesions were also
excluded from the study. In addition, periapical lesions
involving anterior vital teeth with periapical cemental
dysplasia were excluded.
The panoramic radiographs were reviewed simulta-
neously by two authors (Y.S.S. and C.Y.C.), and the pa-
tient was diagnosed as having CO when both authors
agreed on the radiographic diagnosis. If there was any
disagreement, the patient was excluded from this survey.
The location of CO was classified according to their
distribution in the mandible: anterior region (i.e., incisor to
canine teeth); premolar region (i.e., 1st and 2nd premolars);
and molar region (i.e., 1st, 2nd, and 3rd molars).
Figure 1 In this study, condensing osteitis (CO) is associated with teeth with (A) a large restoration, (B) a crown, (C) periodontal
disease, (D) root canal therapy, and (E) an extracted area. (F) A radiopaque lesion in the apical area and the associated intact tooth
is classified as idiopathic osteosclerosis.
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CO incidences
Sixty-three of 1098 patients were identified as having
mandibular CO, based on the aforementioned criteria; this
resulted in an overall prevalence incidence of 5.7%. Among
these 63 patients, 12 patients had two CO lesions, which
resulted in 75 mandibular CO lesions in total. The various
CO statuses were as follows: 16 (21.3%) CO cases were
associated with caries or restorations; eight (10.7%) CO
cases, a crown and/or bridge; 22 (29.3%) CO cases, root
canal therapy; nine (12.0%) CO cases, periodontal disease;
and 20 (26.7%) CO cases, an extraction area.Age and sex distributions of the CO cases
Table 1 presents the incidences of CO for the different age
groups. The average age of the CO patients was 49.9 yearsTable 1 Age, sex, and location of condensing osteitis in the ma
Age (y) Male Female Incisor
10e19 0 1 0
20e29 8 2 0
30e39 8 3 0
40e49 8 4 0
50e59 16 4 0
60e69 6 3 0
70e79 7 2 0
80e89 1 2 0
Total lesions, n (%) 49 (65.3) 26 (34.7) 0 (0)(range, 18e88 years). Most CO lesions were in patients who
were in their 60s. Female and male patients had 48 (65.3%)
CO cases and 26 (34.7%) CO cases, respectively. The prev-
alence of CO among females and males was 73.3% (55 fe-
males) and 26.7% (30 males), respectively, which is a
1.9:1.0 female-male ratio.
CO distributions in the jaw
The distribution of the 75 incidences of CO was in the
following areas: one (1.3%) CO lesion at the 1st premolar;
nine (12%) CO lesions at the 2nd premolar; 41 (54.7%) CO
lesions at the 1st molar; 21 (28%) CO lesions at the 2nd
molar; and three (4%) CO lesions at the 3rd molar. The most
frequent site of CO was the first molar in the mandible. The
occurrence of CO was subdivided into incisor area (i.e.,
incisor and canine teeth); premolar area (i.e., 1st and 2nd
premolars); and molar area (i.e., 1st, 2nd, and 3rd molars).
Furthermore, most CO lesions (86.7%) occurred at the molar
region of the mandible (Table 1).ndible.
s Premolars Molars Total lesions, n (%)
0 1 1 (1.3)
1 9 10 (13.3)
0 11 11 (14.7)
3 9 12 (16.0)
3 17 20 (26.7)
2 7 9 (12.0)
1 8 9 (12.0)
0 3 3 (4.0)
10 (13.3) 65 (86.7) 75 (100)
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The CO lesions of the jaw have been proposed as the result
of a defense mechanism of the bone tissues against irrita-
tion or infection. The causes of CO included chronic irri-
tation of the root canal in which low-virulence
microorganisms in the residual necrotic pulp after the
appropriated endodontic treatment may induce the bone
immune response.3e5,9 This type of sclerotic bone is most
often seen with relatively longstanding or low-intensity
infection. Our observation of CO also indicated that the
CO tooth always showed signs of chronic irritation such as
infection (e.g., root canal therapy, restoration, and peri-
odontal disease), and stress (e.g., crown). These finding
were concurrent with previous reports that suggested that
CO is reactive hyperplasia of osteoblast response to pulpal
stimulation, which is sufficient to stimulate chronic
inflammation and result in bone formation.
Condensing osteitis histologically increased, in incre-
mental lines, a formation resembling the lamellar bone.
Because of the impaired bone remodeling, CO usually in-
cludes normal bone marrow that is replaced by fibrous con-
nective tissue, and is occasionally accompanied by
inflammatory cell infiltration. However, inflammatory cell
infiltration is rare and can be difficult to detect.6 In clinical
practice and radiography, there aremany radiopaque lesions
involving increased bone production in jaws that should be
considered and differentiated from CO. Idiopathic osteo-
sclerosis is the most common lesion confused with CO.7,8 In a
study by Williams and Brooks,1 53.5% of 187 radiopaque le-
sions were classified as IOS and 46.5% as CO in which 91% of
the lesions were localized in the mandible and only 9% in the
maxilla.1 The most important diagnostic criteria between
these two entities is that the adjacent teeth in patients with
CO often reveal large carious lesions or crown restoration,
and the lesion is associated with the apical area. Idiopathic
osteosclerosis is characteristically asymptomatic, shows
uniformly radiopaque foci of dense bone, and it is not the
apparent sequela of local infection or systemic disease.
Therefore, the tooth nearby the IOS is intact and vital.
In the present study, we found that the CO prevalence
among our patients was 5.7%. This prevalence is similar to
other previous reports that indicate a CO prevalence of
4e8% in the general population. For example, Williams
and Brooks1 report a CO prevalence of 4.5% and Marmary
and Kutiner2 report a CO prevalence of 6.7% in radio-
graphically examined patients. In the Williams and
Brooks’1 study, 1585 full-mouth periapical radiographs
were obtained from adults to evaluate the presence of IOS
or CO lesions. One hundred eighty-seven lesions were
identified. After a follow-up period of 2e28 years, 180
(96%) lesions remained; of these, 155 were unchanged in
size, 18 lesions were smaller, and seven lesions were
larger. In our study, we have indicated that most teeth
associated with CO showed previous endodontic problems
in which the root canal therapy performed on these CO
teeth was inadequate. It has also been reported that CO
lesions will subside or decrease in size, after adequate
root canal therapy and obturation.10 However, a CO lesion
will not subside if the CO lesions are the result of inade-
quate root canal treatment. In the Eliasson study,10 theresearchers found CO lesions regressed entirely from 36 of
49 roots. Furthermore, no CO showed any reduction in
bone mass. That report is similar to our observations in
this study, in which most cases of CO were associated with
teeth with inadequate root canal therapy. Based on pre-
vious literature and our results, it appears that CO can be
successfully treated by appropriate endodontic pro-
cedures and that healing can include total regression of
the sclerotic bone.
In our study, we showed that the molar area, especially
the first molar, is the most frequent tooth to develop CO
(with a female predominance). This result is in agreement
with a previous report that indicated CO lesions were
exclusively in the mandible and most commonly localized
adjacent to the first mandibular molar.2 This observation
can be partly explained by the fact that caries, traumatic
occlusion stress, and pulpal infections are more frequently
encountered in molar teeth than in premolar and anterior
teeth. In addition, when panoramic radiographs were
examined and assessed, the superimposition of the anterior
mandible will limit the interpretation in the anterior
mandible.
Other previous studies have also reported that CO le-
sions predominantly occur in female patients. For example,
Geist and Katz7 and McDonnell11 report that the female to
male ratio of CO is 1.5:1 and 2:1, respectively. Avramidou
et al12 determined that female patients were more likely to
have radiopaque lesions than men. The high incidence of
CO in females may be explained by some of the female-
specific hormones that affect bone growth.2,13 Estrogen,
for example, has an important role in the growth and
maturation of bone, and in the regulation of bone turnover
in adult bone. During bone growth, estrogen is needed for
proper closure of the epiphyseal growth plates in females
and males. It has been reported that skeletal estrogen
deficiency in the young can increase osteoclast formation
and enhance bone resorption, and menopause estrogen
deficiency can induce cancellous and cortical bone loss.13
Therefore, a future study with a larger sample population
and longitudinal follow-up is necessary to clarify the asso-
ciation between female hormones and CO.
In conclusion, this was the first study to examine the
prevalence of CO lesions in the Taiwanese population. Our
findings demonstrated that these lesions have a lower
prevalence in the Taiwanese population, are more frequent
among women in their 60s, and occur mostly in the
mandibular molar (i.e., first molar) region. Our findings
supported that CO lesions can be a reactive formation
associated with teeth with deep caries, large restoration,
or pulpitis. These results can provide valuable information
for future clinical references.
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